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1.1 INTRODUCTION TO HERBAL APPLICATIONS 

Herbs have been an integral part of traditional medicine for centuries. 
They have been intensively used as natural remedies for various 
ailments. They are rich in therapeutic agents due to their vast structural 
diversity. Advancements in science and technology have gradually 
disclosed the applications of herbs and their bioactivities in relation with 
the presence of phytochemicals. The insights into the relationship 
between phytochemicals and the pharmacological properties of herbs 
lead to innovative applications, especially in nutraceuticals, 
cosmeceuticals, and phytopharmaceuticals.  

To comprehensively explore these advancements, this book is 
structured to cover various key aspects of  herbal science. As a foundation, 
Chapter 2 briefly discusses the utilization of  traditional knowledge and 
medicinal plants since ancient times. Often, traditional knowledge is passed 
down through generations. However, modernization and the lack of  
interest from young generation create an alarming threat for the potential 
loss of  the invaluable cultural heritage. Therefore, proper documentation 
such as the published Malaysian Herbal Monograph and global 
pharmacopoeias is essential for scientific validation and conservation. 



2   Herbal Applications and Advanced Processing 

 

Malaysia is rich in biodiversity and its ecosystem contains many medicinal 
plants. This biodiversity rich resource provides Malaysia with a competitive 
edge in developing bioproducts such as phytopharmaceuticals, cosme-
ceuticals, and nutraceuticals.  

The introduction of  functional foods and nutraceuticals has 
revolutionized dietary habits of  consumers nowadays. Scientists and 
researchers are trying to incorporate herbs into foods to enhance overall 
public wellbeing. Many herbals or plant-based products are available in 
the market. Gluten free bread which is one of  the commonly accepted 
functional foods has been highlighted in Chapter 3. Plants based flours, 
such as sweet potato, cassava, amaranth, and buckwheat have been 
introduced as gluten-free alternatives to wheat flour for making bread 
and other baked goods. However, there are limited studies on 
standardizing product formulation and quality to ensure consistent 
efficacy. Indeed, standardization not only provides confidence to 
customers, but also facilitates large scale of  production.   

Herbal cosmetics and fragrances have been widely used for 
generations. Herbal ingredients integrated skincare and personal care 
products offer therapeutic benefits, while protecting skin from 
environmental stresses caused by pollution, ultra-violet (UV)_ radiation, 
and harmful microbes. The promising findings of  scientific studies have 
driven the demand for natural phytochemicals derived products with 
antioxidant, antibacterial, and anti-aging properties. Phytochemicals 
from mangosteen peel, bidara (Ziziphus mauritiana) leaves, coconut oil, 
and aloe vera have demonstrated significant skincare potential as 
described in Chapter 4. Herbal cosmetics, including face foundations, 
lip balms, and sunscreens, are in high demand, primarily due to their 
natural formulations and documented bioactive properties. They are 
rich in botanical nutrients, and thus making them a preferred choice for 
many customers. Nevertheless, inconsistencies in herbal extract 
compositions due to environmental and processing variations remain a 
challenge in ensuring product efficacy for herbal cosmetic industries.  

The integration of  herbal ingredients or herbal bioactive compounds 
into contemporary healthcare systems has opened new possibilities for 
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developing evidence-based herbal treatments. The credibility and 
acceptance of  herbs in modern health care system is steadily increasing 
nowadays. The potential for developing phytopharmaceuticals from local 
herbs is explored in Chapter 5. Phytopharmaceuticals are plant-derived 
compounds with therapeutic functions that are extracted, purified, and 
formulated into standardized medicines. These products offer potential 
therapeutic benefits with fewer side effects than synthetic drugs. Despite the 
advancements, challenges such as quality control and standardization, as 
well as regulatory approvals remain hurdles. Therefore, studies have been 
actively conducted to fully integrate phytopharmaceuticals into 
mainstream healthcare. Collaborations between researchers, healthcare 
professionals, and policymakers facilitate the establishment of  standardized 
guidelines for value added herbal products. Addressing these challenges is 
crucial to ensure creative and innovative application of  herbs for life quality 
and sustainability. 

In herbal science and technology, infrared spectroscopy has emerged 
as one of  the reliable analytical tools for high throughput product quality 
control. It offers powerful insights into the molecular composition and 
structural characteristics of  herbal products as comprehensively 
described in Chapter 6. This chapter introduces the foundational 
concepts of  infrared (IR) spectroscopy and explores the function of  
infrared radiation. The generated fourier transform infrared (FTIR) 
spectra serve as unique molecular fingerprints. The discussion also 
extends to FTIR spectroscopy, which is a significant advancement over 
traditional IR spectroscopy method. FTIR spectroscopy offers high 
sensitivity, rapid analysis, and excellent reproducibility, making it 
particularly valuable for analyzing complex herbal samples. Its key 
advantages such as minimal sample preparation, non-destructive testing, 
and swift data acquisition highlight its critical role in the quality control 
and standardization of  herbal medicines. 

The evolution of  herbal processing has transformed ancient 
traditions into sophisticated practices that align with modern scientific 
and industrial standards. The following Chapter 7 explains the 
comprehensive flow of  herbal processing from raw material preparation 


